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ABSTRACT: The absorption spectra of aqucous, acid, and organic solutions of the nitrate and 
acetate salts of uranyl and of several complex uranyl! ompounds were investigated in the tem~ 
perature range of 20~135C simultaneously with an investigation of the effect of a temperature 
rise on the pH value of certain of these solutions, An examination of the temperature effect 

on the absorption spectra of the investigated solutions indicated the presence of two types of 
changes: a rise of temperature of certain of the solutions was accompanied by a monotonic and 
weak change of their absorption properties, whereas the heating of others led to substantial 
deformation of their absorption spectra. The spectra of all the investigated aqueous solutions 
belonged to the first type. The results obtained indicated a considerable stability of uranyl 
compounds in the indicated solutions within a certain temperature range. For a number of 
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substances, e.g., uranyl sulphate in sulphuric acid at 136C and urany] nitrate in cyclohexanone 


at 70C, trreversible chemical reactions were observed which led to the formation of new com- 
pounds. An analysis of their absorption spectra permitted tho conclusion that in the first ex- 
ample a new compound is formed at 135C which apparently contains tetravalent uranyl and in 
the latter example the temperature rise to 70C leads to the formation of the mixed oxide of 
uranium U30g. Most of the absorbing systems (with a uranyl center) formed in the investigat~ 
ed inorganic and organic solvents were rather stable with respect to temperature changes 
within a certain range. This is possible only if the moleoules of the solvent, forming, for 
example, a solvate shell around the uranyl molecule or ion, are sufficiently strongly bound 
with them and, consequently,shields them from external effects. Orig. art. has: 4 figures. 
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in development workings. Vop.bezop.v ugol',shakh. 4275-160 "64, 
(MIRA 18:1) 
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Flek, Slantsii 21, No. 5, 5O-1( 105), Severe tdtbonate 
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HCO,~ 10.40%, COs~ 0.50", free CO, 3.3, CaO 10.21, 
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solids 327.0 mg/l. Although the chloride /alkalinity ratio 
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system; this indicated considerable carbonate deposition, 
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UMAIMIIN, D. ¢. (Engineer) 
Filters and Filtration. 


Water softening in mechanical filters. Za ekon. topes 9, M050 5y 19526 
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UMRIKHIN, D. G., Engineer 
Water -— Softening. 


Water softening in mechanical filters. Za ekon. top. 9 now 5, 1952-6 


9. Monthly List of Russian Accessions, Library of Congress, August 19592 Unclassified. 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1 


ot Silica siatek Varese SOD RS Ba eae RA Sob ee a RD 


AUTHOR : 


TITLE: 


PERIODICAL: 


ABSTRACT: 


AVAILABLE: 
Card 1/1 


A 2 Ee RS ed es Be AE ace Eel 2 Ss LEP 


SRSA eR 2275 aS 
SN Ee tee ae ae eee 


Umrikhin, D.G., Engineer 91-58-6-7/39 
a eet 


Chemical Cleaning of a Turbine Condenser Using Sulfuric Acid 
and Sodium Chloride (Khimicheskaya chistka kondensatora 
turbiny s primeneniyem sernoy kisloty i povarennoy soli) 


Energetik, 1958, Nr 6, pp 9-10 (USSR) 


The author shows that in place of hydro-chloric acid carbonate, 
scale deposits may be removed from turbine condensers by using 
sulfuric acid, adding sodium chloride to the extent of 70 - 
80% by weight of the (100%) H,S0,. 


Library of Congress 


1. Turbine condensers—Meintenance 
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Improvement of a method for wet storage of salt. 
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UMRIKHIN, D.G., inzh. 


Use of highly mineralized boiler water for preparing a regenerated 
solution for sodium cation exchange filters, Energetik 12 no.5: 
14-17 My '64. (MIRA 17:6) 
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Investigating the repressuring of gas wells by weans of reservoir 
models. Gas.prom. no.9:1-5 S '57. (MIRA 10:10) 
(Gas wells) 
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MRIKHTN, I.0., Cand tech Sei -- (diss) "Thecretical and 

PYROS 
experimental study of non-stationary -well—intake in an 
elastic filtration sy:tem (effect of free volume of wells, 
offers. limits of tne stratum and its non-homogeneity)." 
Mos, 1958, 9 pp (Min of Higner “ducation USSR. "os Urder 
of Labor ed Fanner Petroleum Inst im acadamician I.¥, 


Gubkin. Gnair of fmeGeneral an.i Underground Hydraulics) 


120 co ies (KL, 23-4, 10%) 
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UMRIXHIN, I.D. 


ewe ae 


Using model layers for studying pressure restoration in wells. 
Izv. vys. ucheb. zav.; neft' i gaz no. 3:73-78 '53, (MIRA 11:7) 


1. Moskovekiy neftyanoy institut im, akad. I.M, Gubkina. 
(041 wells) 
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UMRIKHIN, I.D. 


TTA tweets tines 95 


Effect of free volume of wells on pressure restoration graphs. 
Trudy MHI no.22:231-244 '58. (MIRA 12:4) 
(Second recovery of 011) 
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(041 reservoir engineering) 
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BUZINOV, S.N.; UMRIKHIN, I.D. (Moskva) 
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BUZINOV, S.N.; UMRIKHIN, I.D. 


Basing the method for calculating the geological and physical 
parameters of a layer on data from a study of wells with the 
harmonic: law of stimulation. Trudy VNIIGAZ n0.11:219-240 '61.. 
(MIRA 15:2) 
(Gas wells) 
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BAYKOV, NoMo; BUYINOV, 3.N4; UMRIKHIN, IP, 
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BUZINOV, S.N.s UMRIXHIN, I.D.3 EYKHMAN, V.N. 


Effect of layer boundaries on pressure chan i sure 
Trudy VNII no.37#180~193 '62, ines (MIRA io 


(041 reservoir engineering) 
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TREBIN, F.A.; RAABEN, V.N.; BUZINOV, S.N.; UMRIKHIN, ID, 


Studying wells by injecting gas into them. Neft. khoz 
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; ne ; 133-1-3/24 | 
AUTHORS: Popov, Yu.A., Umrikhin, K.G., Shaposhnikov, A.K., Engineers. 


TITIZ; A Rational Charging Equipment for a Blast Furnace (Ratsion- 
al'noye zasypnoye ustroystvo domennoy pechi) 


PERIODICAL: Stal', 1958, No.1, pp. 7 - 14 (USSR) 


ABSTRACT: A description of the design and operation of a new 

: charging equipment is given. The distribution of burden 
materials, in the blast furnace throat and the possibilities of 
controlling this distribution with the charging equipment in use 
at present is outlined. The distribution of materials ina 
model and an operating blast furnace is shown in Figs. 2 and 3, 
respectively. It is pointed out that at present the success in 
controlling this distribution depends to a lrge extent on the 
qualifications of the operating personnel andthe available 
equipment, the influence of the individual controlling para- 
meters (size of coke and ore charge, system of charging, stock 
level and the sequence of rotation of the distributor) on the 
distribution of materials in the throat is not certain. This 
uncertainty is caused by the following factors: non-uniformity 
of raw materials in the chemical and size composition, the 
influence of the gas stream on the distribution of materials 
during their fall from the large bell. The design of charging 
equipment proposed by the authors (Fig.4) can secure the 


Cardl1/4 
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A Rational Charging Equipment for a Blast Furnace 133-1-3/24 


uniformity of distribution in size and in chemical composition 
of the materials in the furnace throat (across tne concentric 
rings) and the constancy of an optimal vertical distribution 
of materials in the furnace. The proposed charging equipment 
consists of two parts: 1) charge distributor CFig.5 , and 
2) charger ie ey. The charge distributor consists of a 
rotating funnel (a) and rotating cone (g); both rotate during 
the fall of burden from the skip on to a large bell. An inter- 
mediate small bell (d) serves only to isolate top gas during the 
operation of the large bell. This set secures a uniform dis-— 
tributing cylinder (b) which can secure the constancy of the 
required distribution of materials along the radius of the 
furnace and maintain a constant stock level and a directing 
funnel (d) which permits varying the position of the ridge in 
the distributing cylinder. The distribution of materials at 
various settings of the directing funnel is shown in Fig.6. 
The operation of the above charging equipment was tested ona 
model in which the stock @scent and upwards flow of a gas stream 
were incorporated. Some results of the distribution obtained 
are shown in Figs.7-9. It is concluded that the proposed 
charging equipment gives the following advantages: 1) suffic- 
Carde/ iently uniform distribution of materials in the concentric rings 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1" 


ts 


meneame ART USAFE BESSY SOBRE OD PAGED BEE 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP8&6-00513R0018580 


aaa Goa LS CSE Dea ee eee 
- ane Ree i ee eee ee . oe 


se SNe Bled 


A Rational Uharging Equipment for a Blast Furnace 153-1-3/24 


of the furnace cross-section in respect of size and chemical 
composition; 2) the possibility of maintaining a constant 
optimal distribution of materials along the furnace radius; 

35 absence of the necessity of air-tight fitting of rotating 
parts; 4) absence of the necessity of a programme con- 
troller for the distributor; 5) Simplified control of furnace 
operation (no need to change the size of charge, charging 
Sequence, stock level, programme of the rotation of the dist- 
ributor). The proposed equipment will be particularly 

Suitable for large furnaces. There are 9 figures. 


ASSOCIATION: Chelyabinsk Metallurgical Works (Chelyabinskiy 
metallurgicheskiy zavod) 
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UMRIKHIN, N.G.3 KOROVKEVICH, N.V., inzh., retsenzent; MANYUKOV, 
van S. ingh., red. 


(Experience in high-speed freight train traffic; from the 
practices of the Southern Ural Railroad] Opyt skorostnogo 
prodvizheniia gruzovykh poezdov; iz praktiki IWzhno-Ural'- 
skoi dorogi. Moskva, Transport, 1964. 61 p. (MIRA 17:3) 
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BEFSCTS IN CHROMIUM AUTOMOTIVS STEELS AND THSIR ELIMINATIWI. 
(sal, 1934, ba Ho. 6, 1-10) No. 7» 19-25) Hair 
hich appear after rolling and forging in the 
plant are due to ineufficient deoxidation, 
_ efidition of Pe-Cr before decaisation, high (MgO) in the slag, 
| addition of insufficient CaC0; during the axidation period, and 
lack of temp. control. 
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ikhin and B, Sukhoves. 
An esothermic reaction mixture 
vena considered to be the aimplost means of heating the topa of ingots 
and thas preventing or reducing piping. A number of thee mis: 


tures containing various pro sortions of some or all of the following, 


anene (S0",,), sodium nitrate, 
bite slag, and moulding sand, 
Pout on the effort of adding 
joured carbon steel ingots, as well 
Tho favourablo influence (reduced 


piping. improved mechanical properties) of some of tho mixtures 


Experiments were carrive 
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Control of the Basic Open-Hearth Process by 
Petrographic Analysis of the Slags. PV. Unirikhin and V. V. 
Lapin, (Metallurg, 1938, No. 11, pp. 72-700 (in Russian), 
Open-hearth heats involving the following special operations were 
carried out: (1) Heats in which the slag waa run off during the 
dephoaphorising period and waa replaced after that period by a alag 
of normal or increased basicity. (2) Heata without removal of the 
slags, which during the progress of the heat had an increast 
alumina content. (3) Heats under alage with Increased alumina and 
Magnesium oxide contenta, Changes in the composition of the 
metal and the slag aa well as the petrographic composition of the 
lntter during a heat carried out by the first method are described 
in some detail. From these observations ax well as from those made 
on heata by the aecond and third methods, some conclusions are 
derived regarding the connections between the constitution of the 
slay and ite petrographic composition. It aeema poanible that the 
latter may be used aaa quick check on the composition of the alag 
and hence indirectly on the metal during the progress of a heat. 
A number of micrographa illustrating the various petrographical 
conatituenta of slags are reproduced. 
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THE S FURNACE TAP-HOLE. Pp. V. Un- 

rikhine | (detallur, S, ppe $T-46)« (1a Risstan)< In the 

first part of the paper sane on the appings of « 35-ton 

acid open-hoarth furnace are These show how the 

{nolination of the furnace bot ole and the dipth of the 
tal and metal plus 


the relative tines 
and how this in turn affects the number of slag” 


¢ the article is devoted to a desorip- 
on a one-tenth soale nodel of the furnace 
r and of] to represent the motel and 
onoentrated sino 
used in order sume ratio of specific 


{nolusions.« 
tion of leb 
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studying the actual 2 Liquids into beaker repre- 
ladle, it was observe able bfeaking up of the 
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of oil and a large quantity of water caning 

ity of the oil became relatively lerger, 
also became larger and were 

water (represonting metal )e 


only a small quantity 
fran the tap-hole. As the quant 
the drops into which it was broken up 
rapidly eliminated by rising out of the 
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eo POURED INGOTS. PaV».Umrikhin and A. L. Pogorosdkiy. (Metallurg, 
a 1939, Mo. 6, pp. 18-29) (Ym Russian). The first part of the 
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; paper deale with the effect of the quality. temperature and 

shi rate of pouring of the steel and the mould temperature on the 

ie quality of the ingote, partioularly with regard to piping, 

i cavities and porosity. In the experi-ents particular attention 
oy: was given to the conditions under which the ingot cooled; 

oe these were investigated by means of temperature measurenente, 

e using thermocouples inserted into the mould wall at various 
pohnte. The existing mould design wis found to be unsetisfactory 
from the point of view of heat flow. The unsatisfactory 

i features weres (a) Excessive wall thickness of the hot-top 

ee portien, as well as of the anim part of the moulds and(b) too 
ae emall a voluse of the ingot head and the tapering of the moulds 
fess: towarde the top. The above drawbacks were rectified in two 

new mould designs. Tests of these moulds are described with 
reference to the str otures of the ingots obtained. Thin 
walle to give improved heat removal. larger volime of head 
CLASSIFICATION os: 
Sta ae (aS TS ST 

ae ba ER @oev 


METALLURGICAL LITERATURE 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1 


SBS 


whioh givee a better 
eeding, and absence of taper, 
epee are the special features of ti.e new moulds. 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR RELEASE: a. 02) Z0O4: CIA-RDP86-00513R001858010007-1 
didi Se eg 7 : s a Za Z ERA St aes 
: $0 F PAopeererorterers 


a hiadkdis tie a 24.88 tk 
19% aay Ae ae - 
; a 


oe S| 
| 


formation in the melting poried of a ecrap process 

p. Ve Umrah, Stal 7, 596-€12(1947). sore the niate- 

rials comprising an open-hearth charge, the Sepa 

components have the lowest thermal cond. 
ment of the charge has a telliag effect on bre com 
processes and this problem was investyated on a no. of 
variations which can roughly be clissifie! according to 
the location of the slag-formation components: (a) on 
top of the metal, (0) on the Moor of the hearth, and () 
interlayed between layers of metal. As judged from the 
duration of the melting process (u) was the least efficient 
while (c) was the most efficient. The interlaying of the 
slag materials gave a normal slag characterized by a rising 
conen.of Ca. Such slag insured 4 minimal gas and Pin the 
metal. M. Jloseh 
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11-36. Microfurnace for Determination of the Melting Foint of Slags. (In Ss) 
biel): P. V. Usrikhin and V. I. Dyachkov. Zavodakaya Laboratoriya | 


ache Laboratory), Vv. 13, Oct. 1947, Pe 1260-1261, 


And improved "furnace" directly connected to the microscope. 
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SOV/137-58-10-20548 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p28(USSR) 
AUTHOR: Umrikhin, P _ 
‘ TITLE: The Kinetics of Steel Desulfurization in the Basic Open-hearth 
Process (O kinetike obesserivaniya stali v osnovnom martenov- 
skom protsesse) 


PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR, 
1957, pp 94-111. Diskus., PP 160-187 


ABSTRACT: Experimental heats are run in furnaces of 60-130 t capacity. 
Samples of metal and slag are taken at 25-30 min intervals 

during the melting period. No desulfurization takes place in 
heats in which there is no addition of lime for FeO-Fe203-MnO- 
SiOz slags. In high molten-pig-iron practice with 100-t furn- 
aces where 4.5-5.5% lime is added during the first half of the 
melting period, the coefficient of S distribution, Ls; usually 
drops, followed by somewhat of an increase in L with rise in 
CaO/SiO2. The rate of desulfurization of the metal in the melt- 
ing period depends to a significant degree upon a number of process 


Card 1/2 factors, of which the most important is the rapid formation of 
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SOV/137-58-10-20548 
The Kinetics of Steel Desulfurization in the Basic Open-hearth Process 


highly fluid basic ferriferous slags. Employment of the melting period for 
desulfurization of the metal makes it possible to derive a finished steel of 
lower S contents. Examples are adduced of the running of heats with early 
making of ferriferous basic slag. It is found that the desulfurization rate 
rises with the degree of reduction of the Mn and the decarburization rate. 
I.K, 


1. Steel-~Properties 2. Sulfur-~Separation 3. Open hearth furnaces--Operatior: 
4. Oxides--Chemical effects 


Card 2/2 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 30 {USSR) 


AUTHORS: Kurochkin, K.T.-, Umrikhin, P.V- 
— ne 


TITLE: Effect of the Gas Content of Transformer Steel on Its Electro- 
magnetic Properties (Vityaniye soderzhaniya gazov Vv transform- 
atornoy stali na yeye elektromagnitnyye svoystva) 

PERIODICAL: V sb.: Fiz. -khim. osnovy proiz-va stali. Moscow, AN SSSR. 

1957, pp 570-585: Diskus. pp 650-655 


ABSTRACT: An investigation was made of the gas content of transformer 
steel in the course of six experimental heats ina 90-95% t basic 
open hearth furnace heated by heavy oil (5- 15% moisture con- 
tent) and six in a basic 20/25 t electric furnace, during the 
smelting process and after rolling and annealing of these steels 
The charge of the open hearth heats consisted 40% of pig iron. 
5% of swarf, and 15% of Fe, the rest being openchearth depart- 
ment returns and rolling department scrap. 100 kg pig iron were 
added before tapping. Ferrosilicon (75% Si) was added in the 
runner simultaneously with the desulfurizer mix and 2.5 kg/t Al. 
In the electric furnace heats the charge consisted 8% of pig iron, 
Card 1/2 36% of billets, 45% electric furnace scrap and 10% first-class 
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Effect of the Gas Content (cont. ) 


scrap. Addition of ore and partial slagging-off was performed 40-60 rnin. 
before the smelting of the charge. 1t was found that there is a constant in- 
crease in [H] during an open-hearth heat up to the very pouring of the meta! 
while in electric steel making it diminishes even after the oxidizing slag has 
been removed. The rate of oxidation of C makes for elimination of N and for 
some increase in [H]. After the addition of the Fe-Si and the Al, [H] rises. 
[N ] diminishes until pouring, but rises during the pour period. The [H] and 
[N] of steel diminish during rolling and annealing. O and H increase wattage 
losses, and in addition H dimishes the magnetic induction. 
3 V.M. 
nie Steel--Electromagnetic properties 2. Gas--Effects--Applications 7 Se, 
XN 
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Discussions. 
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Starshiy inzhener Glavspetsstali Ministerstva chernoy metallur= 
Institut gaza (for 


Yofimov). 3. Di- 


rektor Dneprodzerzhinskogo metallurgicheskogo instituta (for 
Kosenko). 4 Machal'nik laboratorii Leningradskogo {nstituta ogne- 


uporov (for 


Kazakevich). 5. Zaveduyushchiy 
stali Dnepropetrovskogo metallurgiche skogo instituta 
6, Nachal'nik laboratorii Giprostali (for Filip 
skiy politekhnicheskiy inatitut (for Stroganov). 


kafedroy metallurgil 

(for lapitekty). 
tyev). 7. Chelyabin- 
8, Nachal 'nik 


teplotekhnicheskoy laboratorii Severskogo metallurgichaskogo zavoda 


(gor Demidovich). 9 


Zamestitel' nach 
laboratorii Mekeyevskogo metallurgicheskogo 


al'nika TSentral 'noy gzavodskoy 


zavoda (for Bornatskiy). 
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10, Sibirskiy metallurgicheskiy institut (for Medzhibozhskty). 

11, Zaveduyushchly kefedroy metallurgil stali Kiyevskogo politekhni-~ 
cheskogo instituta (for Kocho). 12 Ispolnyayushchiy obyazannosti 
glavnogo inzhenera Beloret skogo metallurgicheskogo kombinata (for 
Ryn 'kov). 13. Vaesoyuznyy nauchno~issledovatel 'sicly tnstitut metal- 
lurgicheskoy teplotekhniki (for Lomakin), 14. Ural'skly politekhni- 
chesky institut (for Kokarev). 15. Zamestitel' nachal 'nika teplo- 
tekhnicheskoy laboratorii Nizhne-Tagil 'skogo metallurgicheskogo 
kombinata (for Klyucherov). 16. Nachal 'nik teplotekhnicheskoy labo= 
ratorii BSentrel 'noy zavodskoy laboratorii zavoda im, Voroshilova 
(for Plyushchenko). 17. Zndanovskiy metallurgicheskiy institut 

(for Kapustin). 18. Institut metallurgii im, Baykova AN SSSR (for 
Kobeza). 19. Nachal'nik laboratorii martenovakikh pechey Vsesoyuz—- 
nogo nauchno-issledovatel 'skogo instituta metallurgicheskoy teplo- 
tekhniki (for Shirokov). 20. Zaveduyushchiy kafedroy metallurgii 
stali Ural'skogo politekhnicheskogo instituta (for Unrikhin). 

21, Nachal'nik metallurgiche skoy laboratorii TSentral 'noy zavodskoy 
laboratoril Zakavkazskogo metallurgicheskogo zavoda (for lezhava). 
22, Zamestitel' glavnogo inzhenera zavoda im. Petrovakogo (for 
Zhigulin). 23. Nachal'nik martenovskogo taekha Kuznetskogo metal- 
Jurgicheskogo kombinata (for Morokov). 24, Institut metallurgii im. 
Baykova AN SSSR (for Khlebnikov). 25. Glavnyy inzhener Petrovsk- 
Zabaykal' skogo metallurgicheskogo zavoda (for Tarasov). 26. Nachal'~ 
nik tsekha Magnitogorskogo motallurgicheskogo kombinata (for 
Bikolayev). 
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PHASE I BOOK EXPLOITATION 914 


Umrikhin, Petr Vasil'yevich, Doctor of Technical Sciences, 
roréssor 


. Shlakoobrazovaniye v_osnovnom martenovskom protsesse (Slag 
Formation in the Basic Open-hearth Process) Sverdlovsk, 
Metallurgizdat, 1958. 192 p. 3,300 copies printed. 


Ed.: Dubrov, N. F.; Ed. of Publishing House: Luchko, Yu. V.3 
Tech. E.: Zef, Ye. M. : 


PURPOSE: The book is intended for engineers and technicians em- 
ployed in steel-making plants and 4t may be of use to vtuz 
students taking courses in the metallurgy of steel. 


COVERAGE: ‘The book discusses the theoretical and practical problems 
of slag formation arising in the basic open-hearth process of 
steel making, The work is based on the author's research and that 
of his colleagues associated with the department of steel 
metallurgy at the Ural Polytechnic Institute imeni S. M. Kirov. 
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Slag Formation (Cont. ) 914 


Soviet and foreign literature and data acquired from open- 
hearth plants were used in preparing the book. Chemical and 
petrographic methods of analysis are presented. Problems of 
slag formation are considered as kinetic factors of the 
process. Experimental and 4ndustrial data were consulted, 
including data on the possibility of further accelerating 

the dephosphorization, desulfurization and decarbonization of 
metals and the production of steels with lower hydrogen content. 
There are 119 references, 7 of which are German and 6 English. 


TABLE OF CONTENTS: 

Foreword 3 

Iritroduction h 

Ch. I. Factors Influencing Slag Formation 7 
1. Distribution of slag-forming materials in the charge f 
2, Initial heating and melting of the charge 
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3. Formation of slag components during the charging 
and melting periods 
4, Slag production 


Ch, II. The Slag-forming Process 
1, Theory of the structure of slags 
2, Slag components accelerating the process of 
assimilation of lime by molten slag 
3. Method of slag removal during the melting period 
and its effect on the slag formation process 
4, Temperature of the upper layer of the molten metal 
during the melting period and 4ts effect on slag 
formation 
Determination of the quantity of limestone to be added 
to the charge 
Derivation of a formula for determination of quantity of 
limestone to be added to the charge 
Sample calculation for the scrap process 
Sample calculation for the serap-ore process ~ 
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Slag Formation (Cont. ) 914 
6. Foaming of slag during the melting period 65 
7. Interaction of slag with fritted hearth refractories 
during the process of slag formation 69 
8, Oxygen in slag and its oxidizing capacity 76 
9. Acceleration of slag formation using slag-forming 
additions 88 


ch. Iit. Investigation of Slag Formation in Relation to the 
Location of Slag-forming Materials in the Furnace 92 
1. Investigation of slag formation 4n the scrap process 92 
Distribution of slag-forming materials at the pottom of 
the furnace and in the lower and upper layers of the 


metallic charge 92 

Distribution of slag-forming materials throughout the 

charge 99 
2, Investigation of slag formation in the scrap-ore 

process 108 


The process of slag formation a8 affected by the length 
of time required for pouring the pig iron into the 
furnace and for slag run-off 113 
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Ch. IV. Effect of Slag Formation on the Process of 
~~ Dephosphorization of the Metal 176 
1. Oxidation and reduction of phosphorus during the 
melting period 116 
2, Stabilization of phosphorus and its reduction and 
passage from slag to metal during the working period 127 


Ch. V. Effect of the Method of Producing Slag and 
Slag Composition on the Process of Decarbonization of 


the Metal during Melting 135 
Ch. VI. Effect of Slag Formation on the Desulfurization 

Process 149 

1. Some theoretical and experimental data on the 
desulfurization process 149 

2. Production data on the desulfurization process 
during melting 155 
Desulfurization of steel during melting 155 
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Slag Formation (Cont. ) 914 
Desulfurization of steel during the working period 162 
Desulfurization of steel at places other than the 
furnace 168 

Ch. VII. Effect of the Slag Formation Process on the Hydrogen 

Content in the Metal puring Open-hearth Melting 171 

Ch. VIII. Technological Parameters of the Slag Regime and 

Prospects for Improving the Slag-forming Process 183 
Bibliography 190 
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50V/163--58-1-7/53 
Bogatenkov, VY. F.. __Unrikhin Pp. V.. Kurochkin, Kk. T. 


The Hydrogen Permeability of Liquid Basic Slags 
(Yodorodopronitsayemos t° zhidkikh osnovnykh shlakov) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1956. 
Nr 1, pp 31-36 (USSR) 


In the present paper the results of investigations on the 
hydrogen permeability in slags,in relation to their chemical 
composition are given. The hydrogen permeability of the 
slags is influenced by the chemical composition of the 

slags and by their physical properties. The chemical compo-~ 
sition of the slags investigated was divided into 4 groups. 
and the basicity of the slags was represented by the ratio 
cad 
Sid, 
tween 0,87 -- 3.40, the basicity of the second group fron 
212 - 320, the basicity of the third group from 220 ~ 225 
and that of the fourth group from 220 - 225. 

It was found that the hydrogen permeability of the slags 


. The basicity of the first group of slags varies be- 
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oF 


igehe Sea eg 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR REL 
EASE: 
Es ent one eae aceon ies / 200 1 CIA-RDP86-00513R001858010007 


Sete aR eh CREEL Phat : 1 
RCE} SEH BEA Reser 


Masreenis 


The Hydrogen permeability of Liquid Basic Slags s0v/163-58-" 7/53 


depends on the content of MnO, FeO and MgO. This dependence 
yas also graphically shown. 
The viscosity of the slags increases abruptly according to 
their increase in pagicitye 
The process of the transition of hydrogen through the layer 
of the liquid slag is divided into three stages: 
1) The tranaition cf the hydrogen from the (3 phas2 to the 
glaog after the reaction; | 
1° ( gaa) +O (stag) ~~ (ates) 


2) the diffusion of the hydroxyl ion through the layer of 
the slag metal. 


3) The tranaition of the hydrogen from the slag in the metal 
after the reaction: 


Es a+ > 
20k (slag) + Fe (slag) = Fe (netal)” 20 (metal) + 2H (metal)” 


When the content of FeO. MnO and MgO is increased in the slag 
the binding eneréey of O° in the molten slag increases, which 
decreases tie activity; in consequence of this the first 

stage takes place more slowly. The higher content of FeO in 
Card 2/3 the slag decreases the activity of 02° and the hydrogen 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1 


Paarl oe id Rea et la Raa at ae A PU PS PN erm ce ERI ES ale Ae erie dN etd Wemeeed Wa RSS oe Peres kant Esa 


The Hydrogen Permeability of Liquid Basic Slags SOV/163-58-1--7/53 


ASSOCIATION: 


SUBMITTED: 
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permeability of the slag to a greater extent than hnO. When 
the MgO content in the slag is increased the viscosity of 

the slag is increased. Anincrease in the MgO content of the 
slag causes a very sharp decrease in the hydrogen permeability 
of the slag. there are 3 figures, 2 tables, and 4 references, 
4 of which are Soviet. 


Ural'skiy politekhnicheskiy institut 
(Ural Polytechnical Institute) 


October 7, 195? 
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SOV/137-58-10-20558 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p30(USSR) 


AUTHORS: Kurochkin, K.T., Butakov, D.K., Umrikhin, P.V., Baum, B.A. 


ee 


TITLE: Change in Hydrogen and Nitro.,;en Contents in the Smelting of 
High-alloy Chromium-nickel-molybdenum Steel by the Basic 
Open-hearth Process (Izmeneniye soderzhaniya vodoroda 1 
azota pri vyplavke vysokolegirovannoy khromonikelemolib- 
denovoy stali osnovnym martenovskim protsessom) 


PERIODICAL: Izv. vyssh. uchebn. zavedenly. Chernaya metallurgiya, 1958, 
Nr 1, pp 34-40 


ABSTRACT: Experimental heats (He) are run in 30, 45, and 65-t open- 
hearth furnaces. [H] is determined from pre-hardened 
samples by the method of the Department of Steel Metallurgy 
of the Urals Polytechnic Institute, while [ N] was determined 
by the method of dissolution. Asa rule, [H] rises during the 
He and, for example, is 3.96 cm3/100-g fusion, on the average, 
for a 30- ; furnace, while it is 4.05 at the onset of pure boil and 
7.20 cm3/100 g prior to deoxidation. As the metal temperature 
rises, [H] in the He and the ladle also increases. The mini- 

Card 1/2 mum [H ]is observed at a slag basicity (CaO %/SiO2 %) of 
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Change in Hydrogen and Nitrogen Contents {cont.) 


3,1-3.5. As [C] rises, [ H] diminishes. The [ N] diminishes in the course 
of the He, increases after deoxidation and during pouring, and in a 30-t furn- 
ace comes to 0.00327% upon fusion, 0.00258% at the start of pure boil, and 
0.00224 and 0.00264% prior to and after deoxidation, respectively. 

A.S. 


1. Steel--Production 2. Steel-«Properties 3. Hydrogen--Effectiveness 
4, Nitrogen--Effectiveness 
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; AUTHORS: D'yachkoy, Vie (cand.tech,Sc.), Vmrikhins p,V.(Prof.br. of 
Mech. Sc.), Stesarevs S.G. (Engineer) and Fadeyev, 1.%- (Bne- 
jneer) 

* PITLE: Development of the Technology of Smelting and Teaming of 
High Chronium Nickel-~molybdenun Steel (Usovershenstvovanty? 
teknnologii vyplavki 4 vazlivki vysokokhromistoy 
nikel 'molibdonovoy stali) 


PERIODICAL: Stal', 1958, Wr e, pp.120-126 (USSR) 


ABSTRACT: In view of the high proportion of defective senis (up %o 
12.85%) and finished articles (13.75%) from the above steel, 
an investigation of the causes of defects and methods of 
their prevention was carried out. Ag a result of this in- 
vestigation smelting and ingot teeming practices were de- 


veloped which reduced the proportion of defective senis to 
5-2.2%. An investigat- 


majority of cases they were related to the presence of 
oxide inclusions. Steel was nornally produced jn 145 ton 
basic open hearth furnaces. Tt was necessary to add to the 
purden during deoxidation and alloying, avout 6.5% of 
ferroalloys which cooled the metal considerably and the 
steel with high chromium content (245-2 85%) pecones 
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- Development of the Technology of Smelting and Teeming of High 
Chromium Nickel-molybdenum Steel. 


viscous, Moreover, ferroalloys contained a large proportion 
of high melting inclusions, Therefore in 1951 the product- 
ion of this steel was transferred to 75 ton acid open heartn 
furnaces, but no substantial improvement was obtained. A 
statistical study of operating data indicated that the main 
factor determining the proportion of defects on manufactur- 
ing works was the temperature of steel during teeming. 
With increasing temperature the proportion of defects de- 
creases (Fig). Studies of the distribution of non-metallic 
inclusions in ingots indicated that the main cause of 
defects in finished articles were non-metallic inclusions 
and hair cracks (Figs.2, 3, 4). In order to increase the 
temperature of the metal on teeming, the technology of its 
production was modified, namely the addition of chromium 
was carried out in 2-3 portions during the boiling period. 
The procedure and the results obtained are described in some 
detail. In order to decrease the proportion of rejects due 
to surface defects four methods of teeming were tested: 
1) teeming without frames with observation on the behaviour 
Card 2/3 
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of "crust" in all 4 moulds; 2) teeming with frames on all 
4 moulds without observation on the behaviour of metal in 
moulds during the process of their filling; 3) teeming 
with frames in 4 moulds and the observation of the behav— 
iour of metal in the fourth mould and 4) teeming with 
frames in all four moulds, but with the observation and 
control of the velocity of filling in one mould until it 
18 one third full. The results obtained (Table 4) indica- 
ted that the fourth method was the most suitable. The 
following participated in the work: P.P,Semenenko, V.A, 
Nosov, L,.Ya.Sukhman, L.A.Magidson and V.Ye.Sokolov, There 
are 4 tables, 5 figures and 8 Russian references. 


ASSOCIATION: Ural Polytechnical Institute and Works im.A.K.Serov. 
(Ural skiy politekhnicheskiy institut i szavod im. A.K.Serova) 


AVAILABLE: Iibrary of Congress, 
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SOV/137-58-8-17855 
Translationfrom: Referativnyy zhurnal, Metallurgiya. 1958, Nr8. p 236(USSR) 


AUTHORS: Kurochkin, K.T., Umrikhin, P. Vv., Baum, B.A. 


TITLE: The Effect of Hydrogen and Nitrogen on the Electromagnetic 
Properties of Transformer Steel (Vliyaniye +odoroda i azota 
na elektrotekhnicheskiye svoystva transformatornoy stali) 


PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Chernaya metallurgiya, 
1958, Nr 2, pp 143-150 


ABSTRACT: The effect of H onthe magnetic properties of transtormer 
steel (TS) was investigated, it is established that H increases 
the electrical losses and the magnitude of Hc and reduces the 
magnetic permeability of the TS. The greatest reduction of 
the magnetic permeability was observed in weak magnetic 
fields. The harmtul effects of N on the magnetic properties 
of the TS are not as strongly pronounced as those of the H. At 
a saturation temperature of 850° and 950°C, the electrical 
losses and the Hc reacha maximum when the pressure of N 
amounts to 200 mm Hg. Since the actual pressure of N during 
smelting is considerably greater than 200 mm Hg, the influ- 
ence of N present in TS cannot be eliminated under standard 

Card 1/1 industrial conditions. 1, B. 
1. Steel--Magnetic properties 2. Hydrogen--lagnetic effects 
3, Nitrogen—Magnetic effects 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR RELEASE: 04/03/2001 


SNe Parse peaa ere tele 
SF rats a aber es ees ZENE en Gare TORRE neat sr A eee 
ER SET AN AE PORE Ba Fe A tind POR See PaaS one PR Sa EN LEN Ut eee 


Ae WHORES: ESTRELA EGA MRsem ee OOOO 


CIA-RDP86-00513R001858010007-1 


__ asa 


AUTHORS : gevalevj Vor ress Uaeicing fe Ys soso 
Diyachkov, ¥. eo 


TITLE: Tre Problem of Using the Alloy AMS in the Case of a Previous 
Desaddation of Low Carbon Steels (K voprosu primeneniya gplava 
Alls dlya predvaritel nego raskisleniya nizkourlerodistoy stoli) 


PERIODICAL:  Hauchnyye doklady vyssney shkoly. Metallurgiya, ae 
Hr 3, pp 60 ~ 65 (USSR) 


ABSTRACT: Armece--type steels with a low carbon content and an oxygen 
content of 0,120% were used for the investigations. Tnese 
alicys were molten in high-frequency furnaces with 2 

special vacuun arrangement. They had the following chemical 
composition: 

Alloy I: 8, 72% Hn; 4,62% Si; 5.19% Al. 

Alloy II: 175 71% tins 4,925 Sis 5189% Al- 

Allcy TI1:29 ,68% Hn; 6.77% Sii 5,78% Al- 

First the steel samples were molten at & certiin temperature 
and then the AMS alloy was added. Tre results obtained snow 
that on this addition to the steel sample larjer quantities 
of desoxidation are formed which rapidly rise to the surface. 

Card a/4 The desoxidation products formed in using the alloy AMS 
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Pa 


APPROVED FOR RELEASE: 04/03/2001 


CIA-RDP86-00513R001858010007-1" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001858010007-1 


IE SISNET ERED UIE PSS LISTE SEE STD LE BAMA ST ORES Pt emer mererene me mee 


ete 


ES RED ET 


The Problem cf Using the Alloy AUS in the Case of a previous SOV /1n3-53-3-11/49 
Desoxidation of Low Carson Steséis 


have a different manganese content. The composition of 
these products is given in figure 1. When using an “LS 
alloy with a higher manganese content a rapid and comsicte 
desoxidation of tne metal takes place. The influence 
exerted by the AMS alloy in the steel melts was determined 
by three methods. A mixing cf the steel melt at the 
moment of the addition of the AMS ellcy as well as a 
higher temperature of the steel melt promote a rapid 
separation of the desoxidation products to tne surface of 
the metal melt. The desoxidation process was investigated 
as dependent on the silicon content of the steel and it 
was found that within five minutes after’ the increase of 
the silicon ventent the oxyen content is considerably 
decreased.There are 4 figures, 3 tables, and 2 references, 
mhicn are Soviet. 


ASSOCIATION: Ural'skiy politeknnicheskiy institut (Ural Polytechnical 
Institute) 
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SOV/137-59-1-376 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 47 (USSR) 


AUTHORS: Sokolov, V. Ye., Umrikhin, P. V., D'yachkov, V.I. 
———_— 
TITLE: Oxide Inclusions in Deoxidized Low-carbon Steel (Oksidnyye 
vklyucheniya v raskislennoy nizkouglerodistoy stali) 


PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Chern. metallurgiya, 1958, Nr 4, 
pp 47-54 


ABSTRACT: The authors studied the effect of the procedures of deoxidation (D) on 
the content of oxygen and oxide inclusions in unalloyed low-carbon 
and Cr-alloyed steels. Preliminary D of steel was carried out in 
accordance with three different procedures: 1) Initial addit:on of 
45% of Fe-Si to slag followed by 10% Fe-Si and Si-Mn; 2) initial 
addition of 10% of Fe-Si followed by Si-Mn; 3) initial addition of 
Si-Mn followed by 10% of Fe-Si. The D of steel was accomplished 
by the standard method: Addition of 45% Fe-Si and Al, the operation 
being performed ina ladle. The rate at which the O2 content in the 
liquid metal decreases during the preliminary D is at a maximum in 
the beginning but decreases toward the end of the soaking period of 

Card 1/3 the steel in the furnace (the first version of D produces the lowest, 
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the third version the highest rate). In the first D procedure, a uniform and rapid 
distribution of the Si throughout the volume of the hearth is not assured after the 
Fe-Si is added. Variations in the Si content at various points of the liquid metal 
may attain values of up to 160%. In the process of the D in accordance with the 
second procedure, the Si is distributed uniformly, the O2 content is reduced at a 
faster rate and larger inclusions are formed; this is explained by the agitation of 
the liquid metal resulting from the evolution of gases generated during decarburt- 
zation processes occurring when the 10% Fe-Si are added to the still oxidized 
liquid metal. Addition of the Si-Mn, both in the first and in the second case, af- 
fects neither the quantity and the composition of products of D nor the rate at 
which the oxygen content of the steel is reduced. This may be explained by the 
fact that the Si-Mn does not take part in the D reactions. The effect of the Si-Mn 
becomes apparent during D in accordance with the third procedure: The inclusions 
formed in the beginning of the D are larger and the O2 content is reduced at a 
speedier rate than in the case of the first two versions. As the steel is maintained 
in the furnace for greater periods of time, the MnO content in the products of the 
D is reduced, the SiOz content is increased, and the size of the inclusions is di- 
minished. Regardless of what D procedure is employed, the inclusions contained 
in the steel prior to its discharge from the furnace a. ~mposed of globular sili- 
Saney a inclusions in the steel after its discharge into tne lacle are composed 
ard 2/3 
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of particles of almost pure Al203 of irregular crystalline shape. In the course of 

the discharge of steel from the furnace and during its soaking in the ladle, the 

content of the oxide inclusions (or O2) is significantly decreased (approximately by . 
one~half in individual smeltings during the 10-15 minutes required for the process 

of discharge and soaking in the ladle). This is explained by the mechanica! 

agitation of the steel in the ladle and by the agitation produced by convection 

currents. Compared with Cr steels, the Op content in carbon steels decreases to 

a greater degree during the discharge of the metal. 


V.M. 
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